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noting the fall of pressure necessary to raise the pen to the 
highest point recorded. The time a t  which tlie instrument 
entered the cloud, a t  1.58 p. in., is shown by the rise in hu- 
midity a t  that  hour, and the time tlie instrument passed above 
the clouds is shown IJY tlie rapid fall of the humidity between 
3 and 4 p. in. As the kites were drawn down, the cloiicl was 
again entered, a t  about 5.30 p. in. ;  the instrument nas left 
a t  this height until 8 p. ni. The time a t  which the weather 
cleared is shown hy a decided fall i n  humidity a t  7 1). 111. 

The temperature a t  the highest point was about 20.2” F., 
or about 36” lower than the temperature a t  tho observatory. 
The average strain on the line for several hours, when a t  the 
highest elevation, was hetween 60 and 100 poulids, hit after 
6 p. in. i t  I)ecame less, and for the entire ascent was lietween 
30 and 55 pounds. A hand windlass was used for windiiig in 
the line. Three men-Messrs. Clayton, Sweetland, and niy- 
s e l f - d i d  the whole of the work without assistance. 

PKENOLOGY. 
A general summary of the literature of phenology show- 

ing somewhat fully the results already ohtained by the study 
of a great mass of observations was suhmitted by the Editor 
in a report of June 30, 1591, but this seeiiis to have foriiied a 
voliinie too bulky for publication. Subsecluantly a report 
was made hy Prof. L. H. Bailey, of tlie College of Agriculture 
in Cornel1 University, on the general suhject of phenology. 
As the publication of the latter report has heen delayed it is 
thought best to present, through the rnediuni of the MONTHLY 
WEATHER REVIEW, the following portion which suggests use- 
ful work for voluntary observers. It is hoped that  the 
present brief instructions will suffice to stimulate the interest 
in this subject which would seem to have flagged somewhat 
in Anierica during the past twenty-five years. As the con- 
servative botanists still retain tlie use of the Latin language 
aiid the reckoning of loiigitucles from Ferro, 11O 07’ webt of 
Greenwich, the Editor lias not veiitured to alter these niat- 
ters.-C!. A. 

INSTRUCTION5 FOR TAKIX’Q PHENOLOGICAL I iBSERVATIONS. 

By Prof. L. H. B A I L E ~ .  

Phenological observations are of two geiirral types, al- 
though there is no invariable difference hetween them ; those 
which record simply the external features of the passing life 
of plants and aninials, aiid those which attempt to cliscover 
or construct sonie vital connection between life events and 
cliniatal environment. The one is concerned chiefly with 
mere observations, the other with experiment and the phi- 
losophy of life courses. M’liile the recording of life- dates 
may serve either purp&e, i t  n u s t  be left to the trained scien- 
tist to niake the comparisons in the deeper studies of  the 
mutual relationships of climate and periodical plieiioii~ma. 
A t  the present time I wish simply to indicate the practical 
methods to be pursued in the taking of notes that  shall 
have permanent value. 

Of first importance is the purpose which the oliserver hap 
in mind. This purpose should be restricted to a definite linp 
of inquiry, and its theme, if i t  be yhenological, should be 
climate rather than natural history. Let him take one or 
more of the following subjects : 

1. To deterniine the general oncoining of spring. 
3. To determine the fitful or variable features of spring. 
3. To determilie the epoch of the full activity of the ail- 

4. To determine the active physiological epoch of the year. 
5. To determine the maturation of the season. 
6. To determine the oncoining of the clecliiie of fall. 
7. To determine the approach of winter. 
8. To determine the features of the winter epoch. 
9. To determine the fleeting or fugitive epochs of the year. 

vanci ng season. 

~~ 

It is evident that  any miscellaneous eeries of observations 
will satisfy none of these purposes, unless, possibly, the last. 
Such plants must be selected as will give unequivocal periods, 
and which are convenient for observation year by year. The 
oliserver must feel that  records are valoable in proportion to 
the number of years over which they extend. Except in de- 
termining fugitive epochs (No. O ) ,  olmrvations of a single 
season alone havr little value. Hoffnianii’s five tests of phe- 
nological ohservations are as follows :’ 

1. As lirimtl a distribtiticJii as possible of the given species selected for 
01 i-ervation. 

3. Ease ani1 certainty of iilentifying the llefinite phases nliich are to 
lie obhervell. 

3. The utility of the ol~srrvations as regartls biological questions, mch 
as the vegetative periotls, time of rilieninp, etc. 

4. Representation of the entire perioil of vegetation. 
5.  Consideration of thnse species which are fouml in almost all pub- 

lisheil observations, and especially of those whose clevelopment is 
not influenced by momentary or accitlental circtimstances, as is the 
rlanilelion. 

Generally speaking, the events which determine the epochs 
1, 3, 4, 5, and cj should he olJserved upon a definite and well 
chosen set of plants of  limited nunil~er, and it is iniportant 
that  the dates should generally represent the average epoch, 
and not the very first bloom or leaf upon some individual 
early plant. I n  recording the leafing of plants, the date 
chosen should he that upmi which the leaves are seen to be 
spread opeii or expanded so that the upper surface is visible, 
and not the mere lmrsting or unrolling of the hod. HoR- 
iiiitn’s “ Schenie for phenological observations ” is essentially 
that proposed IJY Linnmis : 

a. Upper surface of the leaf first visible or spread open. 
b. First blossom open. 
c. First  frnit  ripe. 
d .  All leaves, or more than half of them, colored. 
One should also be careful to select a typical or average 

plant for observation, and one which is not unduly exposed 
either to heat or cold, moisture or dryness. The ohserver 
should he carefnl to state if the plant is in wild or cultivated 
grounds. Most authorities discourage the taking of dates 
from the same individual plant year after year, a1 though this 
is one of the most accurate means of cleterrniuiag variations 
i n  local climate; but i t  may not represent the avrrage of a 
wide range, The safest plan is to take notes upon two or 
three typical individuals and then to average the ohserva- 
tions. The leafiiig period of some diwcious plants differs 
hetween the two sexes. Britton has found,’ for instance, that 
“ the  female in dicrcious plants appears to hold its foliage 
lotiger than tlie male.” This was “ very strongly marked in 
d i ln i i th  us  yln/dulosirs ,  d c o -  srtrcliniinurn ani1 d c e r  itcbrum,’ 
and S ( i 1 i . i -  ( 1 1 t h  a d  h‘n1i.c d i s m l o ~ ,  but not in Popul~~s.’~ 
\\Tooils‘ observed, however. t,liat in the cottonwood “ the fe- 
niale tree generally drops its l e a ~ e s  first and leafs out last.” 
The ohserver should also consider that  his ohservations of 
blooming and leafing correct or check each other, and that, 
therefore, both epochs should I P  recorded in the same speci- 
niens, so far as possilile. Observations shoulcl be made every 
d ay . 

In publishing phenological ohervations which are taken 
a t  a single station, the species of plants should he arranged 
according to the dates of the events, heginning with the earli- 
est, and not alphabetically. That  is, i t  is generally best to 
devote the first column to dates, the second to names of tlie 
plants, and the third to the events. 

The proper method of securing phenological records is to 
put the matter in the hands of a single person or oflice for 

Heriiiaiiii Hoffm:iiin, Phanologische Beobachtungen atis tlen J;thren, 
lS79-1SS?, p. 141. 

The maples are not strictly clicecious, but polygamo-di~cious. 
*Bull. Torr. Bot. Club, vi. 311. 

4A. F. Woods, Bull. 11, Nebr. Esp. Sta. 



SEPTEMBER, 1896. MONTHLY WEATHER REVIEW. 329 

each State, or geographical region, or better still, for the en- 
tire United States. The best results can be secured under 
direction from a central office, connected with the Weather 
Bureau, a t  Washington. This ofice should determine the 
species of plauts to be observed i n  every geographical region, 
and should distribute printed blauks upon which the obser- 
vations are to be recorded. The records would then he uni- 
form and comparable, and resnl ts of inestimable valne woulcl 
soon be obtained. There is really no possibility of arriving 
a t  conclusions of perniaiient value from any study of the 
scattered and disconnected ol>srrvations thus far macle in this 
country. 

The methods of tlie Gernian phenologists illustrate the 
great value which they attach to uniforn~ity of ol)servatioii. 
Hoffmaiiii and Ihar recommend observers to select their 
plants from the following list, a i d  to niake the retlirns Up(J11 
this niodel : 

_____ ~~ ~ _ _ _ _ _ _ _ _ _  

Sept. 9 .  Ligustmm vulyaye, e. F r .  

Oct. 10. .4csci/lux Hil'l)ocaaJtcr)~zL~)i, a. L. IT. 
16. desc?tlus Hippoca~tanu)w, e .  F r .  

13. B C ~ U ~ L  nlhn, a. L. V .  
15. Fayire sylvntira, a. L.  V .  
20. QueruiR p € ( h C i ( / ( i 1 1 ~ ,  a. L. V. 

The nl~breviations following the ~inmes represeut tlie life 
events, and are as follows : B. 0. or B. 0. s., surfaces of leaves 
first visiljltt ((Jrste Blnttoherflnclien s i c h t h r )  ; e. B., or b., 
first flower opens (erste Hlntlirii  otl'cw ) ; e. Fr., or f., first 
fruit ripe i n  the caw nf soft fruits, (or drfiiiitely colored in 
the case ( I f  seeds in capsules (ernte Fracht reif, definitiv ver- 
farlit) ; a. I,. Y. or L. V., l r a v e ~  all, o r  more than half of 
them, C(JlOTe11 (n1igt.meiiie Lnu~Jrerf~ir~)uiig,  filler die Hiilfte 
der Blhtter verfiirljt). 

In piil~lisliing the rccords of the various olxwrvers, HofT- 
1iia1111 first inserts the records fur Giessen, his o w n  btntion, 
as a IJasis of coinpariaon. The method o f  this pul~licatisn 
will iiiterest t l i ~  reader, aucl I insert a11 example. The ab- 
I~rrviaticms wliich I have just given are used in these records. 
The Roman numerals refer to the n ~ ~ i i t ~ l i s .  At the close of 
each rrcord, the average Ijlooiiiing s e ~ w i i ~  is compared with 
that of Giesseii, hy couipiiting it iii the fullowiiig nianiier with 
tlir April epoch of that  place : 

KetIttetioti the April bloomiiiy ( i f  Giesseti. 

__ ~ ~~~ ~~~ 

Bet.ula alba h ................................ 
Prutina ariutn b ........................................... 
Priiuus Cerasus b . .  ....................................... 
Pronus Padus 1) ................................ 
Priinus slriuosa IJ. ............. 
Pyrus 1-ommunia b ............ 
Pyrus Malus b ............................................ 
Ribes aureuin I) . . .  
Ribes rllhrutll I , . .  ........................................ 

blooming. 

- ~~~ iz Giesseu. St. Paul. 
~- ~ 

1 7 I V  1 8 1 V  -1 
In IV 1!4 I\' -1 
22 I\' 26 I\' - 4  
!2.3 I\' % I V  -5 
19 IV 19 I V  0 
!a I V  27 1V --4 
B IV 2 \' -4 
17 IV ................ 
13 IV 1 '  17 I\' ~ -4 

............................................. .......... Average 
~ ~ ~~~~~~~ _ _ _ _ _ _ _ _ _ ~  .. 

Betula alba b ................................... 
Prunus avium IJ... .............. 

R i l w  rubrum b 

Average ....................................... 1 ...... .....I.. ........... 1 -19 
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gus Oxyczcanthn 11. 9 V (-7 - Cydonia  vulgaris b. 16 V (16 J.).- 
Cytihs L n b u m u m  L. 14 9: (21 J.) . -Fagus eylvatica B. 0. 25 IV (18 
J.); W. 4 V (35 J.); L. V. 15 X (27 J . ) . - ~ i g u 8 1 r u m  vulgore 1). 21 V I  
(10 J . ) ;  f .  9 I S  (3 J.).--Ldlitmz entididurn 1). 30 VI ( 26 J.).- 
b?ik13?72 T[lkZ?<Ca b. ?I v (11 J.); f .  26 VI (4 J . ) . - ~ - [ 6 r ~ ' . h f f u 8 ~ ) c t f f I / 8  
1). 4 Xr (30 J . ) . - ~ I L , l 1 / 8 ~ ~ a i ~ L / ) l  1).  18 1V (30 J . ) ;  CeT[Z87/8 1). 22 Iv (2; 
J.).- Padus 83 IV(25 J . ) . - P ~ , ~ t / / ~ Z t 8 8 ~ ~ t 1 0 8 ~ 1  1 1 .  19 I V  (46 J.).- 

CU8 ped!tlvneaLla B. 0. 1 V (17 J . ) ;  IV. 14 V c21 J . ) ;  L. V. 20 S (16 J . ) .  

b 13 IV (25 J.); f .  2(J VI (21 J.).-h!?/htLq I&I/J I ) .  3 V I  ( 3  J . ) ;  f .  4 

Pyyua con~rni~nicr I). 33 I\' (30 J.).- LU(//?tS1~, 2S  I\' ( :<OJ . ) . -  Quer- 

_.- Hibea uuycum 1). 17 I\' (11 J . ) ;  f .  5 VI1 (4 J . ) . -  Ribe8 rttbrimi 

1'11 ( G  J.).----,Wikz o . f l c i / i~d~a  1). 2 VI ( 3  J.).----&c,nbirc?!8 /ifgr[c 
1). 28 \' (30 J.); f .  11 VI11 (3U J.).-SecaZe cercwlr r?yber/cwti 1) 2s 
V (30 J . ) ;  f .  l)ecoiiriiiy iiienly I O  VI1 (S J.);  h:wvest Iiegins 19 VI1 
(3 J.).-Snrbu8 Aucr/pct.ici 1) It; V (1s J.); f .  30 VI1 (1s .J.).- 

Tilia Eitropru ( i t )  yriciuI[folitc 1) 22 VI (21 J . ) ;  ( b )  prcr~ifoli(c 11. '37 VI (17 
J . ) . -  Ii'lua vinifenc IJ. 14 VI (31 J . ) .  

Exumiplr of n tword.for one yenr. 

S ~ C C ~ ~ A W ~ ~ C  8etlptritl//t 1 ) .  I S  V (14 ST.) . -  ~ ~ y l / l p 7 U ~ ~ ~ C c l  rjNi8 t'i/('t?/liO81/ 1 1 .  1 
VI (3 J.); f .  3 0  VI1 (4 J.).-- ,vgri/ iy(z 'lIldyrCtL~8 11. 4 V (29 ,I.).- 

APELUOORN, Hor.LaNn.-Lat. 6"" 13', Long. 2:;' 36'; altitude ........ 
Kuk Ankelumit, H. O., 1SS2.- ilesc. 1 1 .  26 I\'; f .  :{I) vm- 
Atro. h. 31 V.- Crat. 4 V.-Cyil. 2 V.-C'yt. 5 \'.-Lil. 
1 VI1.- Lon. b. 24 IV;  f .  2s VI.- Narc. 29 1V.- Prnn nv. 5 
IV-Cer. 7 1V.-Pad. 14 I V ;  spin. 8 I\'.- Pvr. co. 11) I\'; 
Mal. 21 1V.- Rib. 1'11. b. 31 111; f .  '72 \'I.- Samh. I. 2 i  \'; f .  30 

IV.-Syr. 5 V.- Til. gr. 24 VI.---Vit. 10 VI.- Apr. Red. 
two days after (iiessen. 

It will be seen that  these records of HofTnianii aim to de- 
termine the date epochs of tlie advancing season. Liiisser, 
who takes a more philosophical view o f  the problem, aiid coii- 
siders i t  in relation to nltiniate climatological effects, taliu- 
lutes the average results of many oliservatioiis i n  connection 
with the temperature or physiological constaii ts. I give an 
example. The various columns in the record are as follows : 
1, station ; 2, total annual accumulated temperature, divided, 
for convenience, IJY 1,000; 3, mean day of leafing; 4, nuin- 
ber of oliservatioiis ; 5, accumulated temperature for the event; 
6, fractional or proportional part  of the annual totnl ; 1'. g., 
:i$35 = 0.11. The other divisions for blooniingand ripening of 
fruit, respectively; follow the same order, omitting, of course, 
the station a::d the aiiuual total accumulated temperature. 

Pr?cn u8 Paduci, 27 ,%i tions with &0 Ob8et'uulioiie. 
(Frum Llusser's second paper, page B.) 

Stations. 1 Leafing. I Blooming. I Ripening. 

v111.-s:ec. b. 27 v.- Sorb. b. 3 \'; f. 5 VIII.-slJ:lrt. 26 

~ _ _ _ _ _ _ _ _ _ _  

Dijon .............. 
Heidelberg ........ 3.9 6 May. 6 
Paris .............. 
Nsmur ............ 
Gheut .............. 
Ostende ............ 
Brussel ............ 
Braouschweig. .. 
Stavelot ........... 
Muuchen... ...... 
Tubingen .......... 
Stettin ............. 
Kreuzburg ........ 
Oanrlitz ............. 
Ore1 ............... 
Moskau ........... 
Riga ............... 
C'hriatiauia ........ 
Abo ................ 
St. Peteraburg ..... 
C'srlo ............. 

~~ 

0.17 
0.18 
0.16 
0.15 
0.15 
0. li 
0.18 
0.16 
0.13 
0.1% 
0.14 
0.12 
0.11 
0.12 

0.12 

0.15 
io. 16 
0.15 

~0.10 

lo. 12 

10.20 

3 Aug. 11 2,072 0.56 ..................... ..................... .................... 
l2Aug. 8 2,WG 0.65 

13 Jiily.20 1,433 0.46 
..................... 
........ ...I .......... ..................... 
17 July. 1 1,324 0.4: 
111 18Aug. July] 3 % 11.154 1,W 10.45 0.71 

..................... 
4 Aug. 3 1,372 0.M 

12Aug. 6 1,4% 0.61 i ..................... I I i  
The value of the accninnl?ted teniperatnres is only rela- 

tive or comparative, not  absolute. It does iiot iiiatter so 
inuch how they are obtained, as that  they shall all be secured 
froiii uniform data. They are generally made by addiiig 1111 
the custoinary three daily readings of the thermometer. The 
total accumulated temperature, then, may be the sum of 1,095 
(365 x 3)  readings of the thermometer, or any other I I I I ~ I -  
ber of readings which any central authority iiiay determine 
upon. The accumulatrd temperatnre of any life event niay, 
for convenience, be reckoned as that  part  of the annual accu- 

mulated temperature which accumulates between January 1 
and the diite of the event. 

Nothing now remains, I think, for the instructioii of the 
ohserver, hut to give a list of the plants~vhich he shall observe. 
~Titfortunately, this is no easy task for a country so large as 
tlie United States. As a griieral statenient, i t  may be said 
that  the oliserver should select a dozen species which are the 
most aliunclant, the most generally distributed over a aicle 
area, and \i liich have the most marked flowers and eiuphatic 
periods o f  111ooin uiid other epochs. The staple cultivated 
fruits annn.er thew purposes well, as apples, p a r a ,  ploins, 
clirrries, quinces, r:ispl)erries, I)lackllerries, strawberries ; aiid 
for the ~iitltleii moods o f  early epring, tlie peach is excellent. 
Forest trrrs usurilly havr sucli inconspicuous I)loom that no 
o i w  but a I~utanist  is likely to take the observation a t  exactly 
the proper time. This is particiilarly true of those which 
bear catkins, for thrsr orgaiis are iiot only inconspicuous, \Jut 
thry often increase in Irngth for several or iiiany days, and 
the period is therefore indetinite. Trees ancl shrnbs are usu- 
ally lietter than herbs for geiieral records, as they con~moi~ly  
have more definite sritso~is and they itrv less modified by in- 
ciclental circu~nstances. biaiiy plants that are well adapted 
to the purposes o f  phenological recorda must be omitted he- 
cause the general observer is unable to accurately determine 
the particular species to which they belong. This is notably 
the casewith our thorn trees, or C I W ~ H ~ U R ,  the species of which 
tire difficnlt of analysis, even to the botanist. 

For the fugitive or aliiior~iid epochs of the year, as " warin 
spells " in winter or spring, or " late falls," aiid the killing 
frosts of fall and late spring, tlir ohserver must consider 
whatever species come in his way. And here is the chief 
value of tlie dandelion in phenological records-it should not 
be inclucled in any geiieral scheme of notes. There is the 
greatest temptation to record the I~luuiniiig of the very earli- 
est spring flowers, as mayflower or  epigea, hepatica, erigenia, 
dandelion, willows, crocus, aiid the like. This is well, and 
the records should be made, as showing the first burst of 
spring ; but these records shou~d not be mixed in with those 
clrsignecl to shorn the general onward course of the seasoiis. 

It is inipossible to specify the plants which are best adapted 
to phenological notes over so wide and various a territory as 
ours. Much will clepeiid, also, upon the training of the ob- 
servers. If the recorcls could be iiiade Iiy liotanists, inany 
species could be included which other observers could not he 
trusted to distinguish froin closely related species. Observers 
who are cloubtful as to the proper iianie of a plant from which 
records are taken should send a botanical specimen of i t  to a 
competent person ; aiicl whenever any central office or colla- 
tor notices aberrant dates in suspected species lie should call 
for botanical specimens. Nearly all phenological records in 
this country have been made hy botanists, aiid they are prlnted 
in the botanical or natural history publications. This nieaus 
that  tlie suhject has been considered to be a biological one 
rather than n cliniatological one. I hope that  this attitude 
may now lie shifted, SO as to place plienological records with 
the science of climate rather than with the science of organ- 
isms. The periods of niiiinals and plants are often of great 
value in determining specific characters, hut this use of thein 
has only a remote connection with the proper science of phen- 
ology. I shall not attempt, therefore, to give a list of suit- 
able plants for- the whole cotrntrp, hut will inention those 
which appear to iiie to Ire most ~ a l ~ ~ l ~ l e  for tlie main yheno- 
logical ohservntions and for the general run of observers i n  
New York ancl New Englaiicl, i t  Iwiiig undrrstood that  the 
oliserver shnll designate, as ftir as  possil>le, the particular va- 
riety which he has recorded i n  the case of cultivated plants: ' 

~~ ~~ ~ ~ 

The stutleiit may be interested in consulting tlie list of plants in 
Nagnuss' Tabellarische Zusammenstellung Phanologisclier Beohach- 
tungen, 1893. 
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Apple. 
Pear. 
Quince. 
Plum. 
Sweet cherry. 
Sour cherry. 
Peach. 
Choke cherry ( Pm77 ics lrirgin,ia ria ) . 
Wild black cherry (Pruiizis scrotincc). 
Japanese or flowering quince (Pyrus J ( / ~ I O ) I ~ C Y C ) .  
Cultivated raspberry. 
Cultivated blackberry. 
Cultivated strawberry. 
Lilac. 
Mock orauge syringa (Ph i lut lc lpl t  u s  ct-im)?to*ius). 
Horse chestnut. 
Red-pith elder ( Sa7)rbuci~.r ~ C C I I L V S ~ ) .  
Coinnioii elder ( Sa)ntz~t*us ca)iczdois is) .  
Flowering dogwood ( Corrius f io~id(i) .  
Native basswood. 
Native chestnut. 
Privet or prim (Ligustrtrni uulyaw ). 
Red currant. 
Cultivated grape. 

In  making the records, the events to  be noted are those 
specified by Hoffmanii, takeu from i io r~~ ia l  or average plants- 
surface of leaf first visible; first flower open; first fruit  
ripe or full colored ; half or inore of the leaves full colored. 
To these should p r o h h l y  i ~ e  added the date of nr~arly ~ 0 1 1 1 -  
ylete defoliation for those sprcirs whose leaves color sonic 
tiiiie before they fall. All al)rrraiit or unusual f i o ~  eriiig spa- 
sons should be recorded, Ijnt they should be distinctly marked 
in order that  they may not be coiifounclecl with thr  iioriiial 
events. All sudden meteorological chaiiges ~ h i c h  iioticealJly 
affect the plants under ol~servation should lie noted, as frosts 
in  fall and spring, and high winds when drfoliation is taking 
plnce. Iu short, tlie ohserver sliould eudeavor to makr his 
uotes in such liia1i1i~r that  they shall record the entire IIIUVP- 
meut of the seasons. 

Persons who speucl their suinuiers i n  resorts a t  the spa- 
coast, in the ii1uui1taiiis, or ~~lsewhere, can nmke useful rrcorils, 
provided they visit the same places year liy year. They cnu 
select a few typical plants, and o lmmw their condititioiis at 
time of arrival and departure. A t  the same time, tliry can 
often make records of the progress of liarvests vf hay nnd 
grain, and otherjet~aple crops. 

PROGRESSIVE MOVEMENT OF THUNDERSTORMS. 
By A J. HENRY (dated october 28, 1SsG). 

In a letter of Septemlier 24, hlr. J. E. Lanouette, ol~srrvw, 
Weather Bureau, i n  chargt. of  station at Tamp:~, Fla., si\ys : 

I have the liiiii~~r to a 4  for stime infurmatiiiii in rrgaril tti tlie lire- 
vailiiig direction of thunderstoinih at utlier fitations tin the  Gulf Const. 
Thus far this sumnier the ~~reva i l inq  direction at this st:ttioii liab lieen 
frum the  southeast to northwest. 

During the four years ;tnd innre that I was on duty at Tifiibrillr the 
thunderstorms invariably clevelolwl rit1it.r in tlir sjuutha est, M eqt, or 
north\\ est. 

I reineniber liut one instmiw y Iiere tlie sti~rni tleVPl#Jl)t*ll in  n quail- 
rant different from those meiitiuue~l, aii(1 that  wns on the  const to tlir 
northeast of Titusville. 

At other static~ns wlirre I have liven 011 duty, n tliiinilerstorin niuving 
from the southeast to nortli\Feest u i i i i l d  be m i  alJnoriii:d clirection, liut 
here it seems to be 11~JrUid. 

This subject has at tlifferent timer Iwen clisrusse(1 in this office, :tiit1 
while the general opiniun fnvors this tlirertion as ilue to the greater 
amount of vapor prchent in the Gulf, it \voiilil lw interesting to get the  
views of the  Bureau uii thi\ pniut, fdsr if this theory ia correct it oulil 
explain the eartern inurement tin the east const tu\\ aid tlie Atlaiitic, 
and the  directions at Corpus Clirirti :ind C;nlrestnn s h d d  be toward 
the  Gulf. 
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Kgy West, being uninfluenced by the  enme conditions which are 
present on the main land, should show a direction different from any 
of those mentioned. 
~n tliis connection I woulc~ say that the  clouh iuovement here is very 

sluggish, more so than at any stat im where I have served. 
The following reply to the above has been inade aucl will, 

i t  is hoped, stiiiiulate further study of this subject by others. 
The questions propounded IJY Observer Laiioiwtt,e are of 110 

little interest eiace they invite a study of thunderstorms in 
the region of greatest frecluency in the lTiii tecl States, where 
also the contli tioiis of formation are sonivwhat diflerent from 
those wliicli ol)tain iu ~iiore iiortlierii latitudes. 

1 :~iiipit l iw near the ilivicliiig line between tlir geiieral 
westerly m i l  easterly IIl(Jti(JllS of the air strata i n  which 
thui~ilrrstorti~s originate and a t  a ccri~sirleral~le distance south 
of  the center of cyclonic systems passing easlward. In  fact 
i t  wciiild srriii there is no siniple relation lJPt\VeelI the po- 
sition uf :i cycloiiic syst~iii farther north or uortliwestward 
a i i d  the occ~irreiice of t l i~i~t l r i~stor i i is  i n  the Chilf States arid 
F 1 o r  id a Pe ii i i i  sill a. 11 ureo ve r, tli e f nc t t 11 a t the niasiinnm 
frqiiri icy of tliiiii~lrrstoriiis occurs during July aiid August 
wlieii t hr geiiernl r:tsterly iiioveiiieii t of the atmosphere is 
111orr c)r Ivss  feelile and tlie teiideiicy to tlie formation of 
c~Cl(JlleS Irsa prc~~iotit~ced, seeiiis t u  warraiit the IJelief that  
cycloiiic influelice has little sliarr iii the clevelopment of 
t l ~ ~ ~ ~ i i l r r s t o r ~ ~ i s  in this region. It is also I~elievecl that the 
thniiil~rstoriiis rsperiencetl iii the Florida Peninsula are less 
violriit t l inii  those of th r .  Rlississippi ant1 Ohio valleys. 
dcltlitional iiiforination up011  this p i n t ,  however, is desired. 

The data of  the sul~joined tahle show the direction of 
nioreiiieii t o f  tliu~iilerstr~r~iis a t  srlrcted static i11s 011 thr Gnlf 

vnlurs for racli of tht. eight priiivi1)aI points of the cuiiipass 

storllls o1,served. 
It is obvious that  the g r i i c ~ ~ l  directioii a t  the majority of 

the points selrcteil is from soiiie westerly quarter, the nota- 
IJle rxceptioii lieing Key West. The direction of  motion a t  
thr I:ittrr station, as might be expected Irmn its geographic 
position, is \Vh(Jlly different from that of the reinainiiig sta- 
tions. with the possil)le esceptivn of Ta1111~n. Key \Vest lies 
well within the iiifluriice of the ilortlienst trades at  all  times, 
ant1 i t  is not surprising that the prevniliiig direction of thun- 
deratorms sli~iulcl l i e  t(J\Vard a westerly qiiartrr. 

Taiiipa ancl Jupiter, the nearest stations to Key \Vest, lie 
iienr tlie Iioe of division hetwern the Inwailing easterly winds 
of tlie micldle latitudes aiid the irc~strrly wilds of tlie Tropics, 
Init 011 opposite sides of the peiiinsula. The direction of 
niotinn a t  Taiiipa is somewhat. similar to that  a t  Key West, 
1)ut i t  is evidriit that  th+' cuiitrollirig couditioiis a t  Jupiter 
are essriitially ditYerent froni those which prevail a t  hot11 
Tt111ipa slid Key V'est. 

The great ni:tjority CJf  thuiidt~rstoriiis a t  Jupiter iiiovr from 

the prevailing direction a t  Taiiipa, is i ivt  so well marked, but 
i t  is evidently froin tlie e:ist and southeast-from the laiid to 
the c~ceaii-as a t  Jupiter. The irregulari ty of more~iieut a t  
Tampn, as sliown I)y the tal)lrA, i i l r t y  lie :l~~oiiiitecl for IJJ~ as- 
sumiiig tlint the locnl circulati(~ii is a t  timrs within the in- 
flnrnce of tli th g r n ~ r a l  easterly drift  o f  the atmosphrre and 
again coiitrollcd Iiy the \\rulrrly iiiowiiwut o f  f l i p  :air within 
the Tropicb. Thr  iiiorr prol)nblP eq)lannt~ion,  howevrr, would 
seem to lie that tlie ~iiuveiiieiit of intlividual tliuiitlrrstoriiis 
i A  colltrcJll?d Iiy the pressure diatrihutioii : i d  other Iocnl in- 
fluences. 

Conipariiig the direction o f  progrrssion oii  the two siclee o f  
the l)eniiisuln i t  is f (~ i i t>d that  the iiiajority of S~OPII IP  011 
either side apprmc*lird €rani thr laud\\ arc1 side of the point 
of ul )servation where the conditions of thuiiclerstorm forma- 
tion are m u d  favorable. 
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the SU11tll\vf'at to the n(Jrtlleast-froll1 the 1>111d to the OCf'all ; 


